but so far it is our impression that they behave more like spinal cord than peripheral lesions.
electronic machines, was accurate enough to give reliable answers. He used full bath calorimeters, continuous rectal temperature measurements and simple mechanical ergometers to study his problems. A subject whose "working capacity" was initially 6, 480 lb. was given a hot bath (1120 F.) for 12 minutes with a 16% decrease in work output. Following a cold spray douche (500 F. for 30 sec.) his working capacity was restored to its initial capacity. In another subject work output was recorded continuously until fatigue was established and output fell. A cold douche (60°F.) was given and the ergogram showed a 44% increase. In other similar experiments a hot douche (1120 F. for 15 sec.) decreased work output by 33%, neutral baths had no effect, and cold baths produced a 48 % increase in performance. A further experiment, which further illustrates the restorative effects of cold douching, was that of a man whose initial working capacity was 6,870 lb. He rode 35 miles on a bicycle in two and a half hours. His working capacity was then measured and showed a 13 % reduction in performance, which was restored to its initial value after a half-minute hot shower and a half-minute cold douche.
These experiments of half a century ago demonstrate clearly the potency of these agents. A massive volume of similar experimental work, mainly on the Continent, has been performed on the physiological effects of various applications of water-as baths, douches and sprays-hot, cold and neutral or alternating-and results expressed in terms of ergometry, plethysmography, electrocardiography and biochemistry, and by study of the blood pressure, pulse or respiration rate, urine volume and analysis, blood sugar and leucocyte count.
What I have failed to find is accurate assessment of the clinical value of these proceedings. This is perhaps not surprising. Hydrotherapeutic measures have, in general, been used in conditions with obscure pathology-labelled "chronic rheumatism," "sciatica", "fibrositis"-conditions well known to have variable courses, but being in the main selflimiting. In these the enthusiasm of the physician and the impressive ritual of hydrotherapy are valuable additions to the therapeutic effects of water. In the great days of the spas, hydrotherapy was itself considered to be a complete system of medicine and given for every illness. Often no treatment other than water internally and externally was given. Unfortunately neither the diagnostic criteria of that era, nor the methods of assessing clinical results are acceptable to us. To-day hydrotherapy is no longer used alone but in conjunction with other forms of physical treatment and with drugs and general care.
The tendency is still to use it in conditions of inexact diagnosis and pathology, and of relatively unknown natural history and prognosis-just the conditions in which quackery thrives, and in which accurate assessment of progress is so notoriously difficult. In these ,diseases and disorders even the clinical effect of drugs-a much simpler problem than that of physical therapy-is difficult to evaluate. Gold has been given for twenty-five years to patients with rheumatoid arthritis, and its value is still not known. Only this year has the Empire Rheumatism Council set up a properly controlled trial to provide an answer.
There is particular difficulty in assessing the additional value of a treatment when other treatments are being given at the same time. Recently we attempted to assess the value of wax baths in the treatment of the hands of in-patients with rheumatoid arthritis (Harris and Millard, 1955) . Despite a complicated and detailed comparative study of 100 subjects followed for six weeks our results showed little difference between the treated and locally untreated groups. The basic regime which all the patients were having was responsible for all the gain in the locally untreated group, and most of it in the locally treated group. This is a simple example of the enormous difficulties we face in assessing the value of physical agents.
The internal use of water, by either drinking prescribed amounts of spa water, or introducing it into the body cavities has largely been abandoned and need not be discussed.
"Ritual immersion" in waters considered to have specific therapeutic properties by virtue of their mineral content or radioactivity is no longer taken seriously in this country. The two principal aspects of its current use are as an exercise medium, and as a means of applying thermal or mechanical stimulation.
As an exercise medium I would agree with Coulter and Piersol (1950) that "in every condition in which the force of gravity is too great a handicap for weakened muscles the therapeutic pool is indispensable". Any hospital handling locomotor disabilities, be they rheumatic, traumatic or neurogenic, and Units where reconstructive and orthopaedic surgery is practised, need pool facilities for exercise. I am convinced of the great value of water as an exercise medium, for providing assisted, weight-eliminated or resisted exercise for paresed muscles as in poliomyelitis, and for exercising limbs where both joint and muscle are involved, as in rheumatoid arthritis. All of us have seen limbs which were clinically paralysed move in water, and I am sure that most of us have seen joints which were clinically fixed move in warm water. Relaxation of muscle spasm in neuromuscular disorders such as cerebral palsy and disseminated sclerosis can be demonstrated to anyone's satisfaction if they put such a patient in an ordinary hot bath. I know of no work which proves the value of pool techniques. It is not sufficient to say that the proof is clinically obvious. At one time few denied the virtues of blood letting for almost any disease: the clinical opinion then was that it was invaluable. Will a patient with poliomyelitis gain his maximal muscle power and function more quickly by exercise in water than by "dry" resisted exercise? Will the end point be the same?
The patients themselves feel that exercise in water is more beneficial to them, and they would rather miss any other form of treatment than pool therapy. Patients with rheumatoid arthritis can start walking in the pool when they are not capable of weightbearing, or even standing alone on dry land. Clinical impression and common sense indicate that this is valuable and probably leads to earlier "real" walking-but is this actually so?
Relaxation of spastic muscle takes place in warm water. Is it maintained for any useful period after leaving the pool, or can it be more efficiently produced by simpler techniques such as dry heat, or moist packs? We have recently tried to measure the relaxation produced by warm pool therapy in patients with ankylosing spondylitis. The patient's spinal profile was plotted with a posture-meter (Harris, 1955) before and immediately after thirty minutes relaxation and exercise in the deep pool, and after a further thirty minutes hot packing. The serial profiles showed real improvement in posture at each stage, and a gain of over 1 in. in height. However, we have repeated these measurements on the same subjects before and after relaxation exercises in the gymnasium-with almost exactly similar results. Another group of patients for whom we have been using the pool are those with peripheral vascular diseases. In the limb with inadequate venous return, where stagnation and ulceration can only be controlled by bandaging or elastic stockings the external pressure of water supplies the necessary support, and exercise can be given to the foot and ankle in the weight-bearing position without the restriction of bandages, and the ankle mobilized. I am convinced that this is valuable, but my impressions are not proof.
The use of pools has received almost universal favour, and is now hardly considered "hydrotherapy". When hydrotherapy is criticized what is usually meant is the use of water to supply skin stimulation by sprays,' douches, contrast baths and whirlpool and: aerated baths. There has been sufficient experimental work to demonstrate the physio. logical effects of hot and cold water on the body. The short-acting cold douche produces an initial peripheral vaso-constriction which is followed by hyperemia and a feeling of" well-being. There is, however, no clinical evidence to support its use in prophylaxis or in therapy. Contrast baths, in which limbs are alternately immersed in hot and cold water havetraditionally been used in conditions in which vascular spasm is present. There is no evidence that the passive exercise of dilating and constricting skin vessels has any value, and indeed it is probable that the benefit, if any, is due to the warm phase alone and that the cold phase may be dangerous. This has been recognized by gradual alterations in the technique of administering contrast baths: to-day the cold phase has gradually been shortened and the warm stage increased. Fricke and Gersten (1952) studied the effects of contrast baths on the vasomotor response of rheumatoid arthritics. Although after a course of treatment the cold sensitivity of the rheumatoids was reduced there was little evidence of "re-education of the skin vessels", there was no correlation between this and clinical improvement and' none of their patients. showed marked clinical relief.
A critical study of blood flow measurements comparing effects of hot whirlpool and nonagitated baths at the same temperature has shown no difference between the two (Cohen; et al., 1949) . However, it is again common experience that these baths feel more comforting to the patient and can be tolerated at higher temperatures.
Is the mechanical stimulation of falling water, of air bubbles, of rapidly altering thermal stimuli of value? Counter-irritation is a great standby of physical therapy, but again carefully controlled evaluation is lacking.
Let us not forget that some forms of hydrotherapy which were of value in their day havedisappeared. In the era before phenobarbitone and the tranquillizers, the mental hospitals. found the neutral bath a valuable sedative. 'The hydrotherapy department, like the padded cell and the strait jacket, has disappeared from the mental hospitals. One of the very few controlled clinical experiments I have found is on the effect of cold baths on typhoid fever. In New York Hospitals the mortality in a series of 900 cases was reduced from 16% to 7-75 % by their use (Baruch, 1920) . With effective drugs available this treatment is no longer necessary.
What are we left with in hydrotherapy? There is nothing in use of which the clinical value has been demonstrated by trials which will stand up to critical assessment. We have only overall clinical impressions-that exercise and relaxation in warm water is useful in the locomotor diseases and disabilities, and that the more exotic forms of hydrotherapy combined with spa ritual are useful in psychosomatic disorders.
May J, in this Jubilee Year of the Royal Society of Medicine, refer to the proceedings of the British Balneological and Climatological Society of 50 years ago? Dr. Solly of Harrogate, in a long debate on whether or not gouty patients should be treated in "salty" spas (Solly, 1907) .... "wished to recognize fully the value of scientific experiment and felt it was obvious that no improvement in knowledge could be obtained without it ... but many things to which scientific research seemed hostile after all turned out to be practically useful.... He fell back on the experience not of medical men, but of the patients." In a further paper on "The Influence of Climate upon Gout, Rheumatism and Rheumatoid Arthritis", Buckley (1907) , of Buxton, suggested that owing to the lack of information on, this the large centres should jointly publish their statistics.
Controlled clinical trials are urgently required in hydrotherapy. These must be done on a multi-centre basis so that adequate numbers of cases can be studied in a reasonable time and single and relatively simple problems dealt with one at a time.
Dr. J. H. Jacobs (London):
In the minds of most doctors, hydrotherapy has been almost entirely associated with spa treatment, yet most spa practitioners in this country have only made moderate claims for this mode of treatment. Yeoman (1951a) stated: "Many attempts have been made to justify specific claims for particular waters by scientific methods, but few will stand up to -critical investigations. Certainly, various natural waters taken internally have an action on the body depending on their mineral contents, but so has a solution of these minerals made up by a pharmacist." He went on: "All will agree that, used externally, they produce their effect entirely owing to their mechanical and thermal properties." This rational statement is somewhat at variance with the literature still put out by the spas themselves. I quote from a brochure from one of our most famous spas. It is headed "Sulphur Baths", and reads-"These are the baths upon which, together with the waters, ,the reputation of... has been built. There are two distinct varieties, saline sulphur and alkaline sulphur water, which are used in different types of disease. The former is used chiefly in gout, rheumatism and liver disorders, and the latter in diseases of the skin."
The insistence on the word "cure", so dear to Continental Spas and so unwise when applied to the treatment of the rheumatic diseases, may be one of the reasons why Dr. Yeoman (1951b) writes in another article: "The decision to send a particular patient to a spa depends on the advice of the general practitioner or consultant, but it is remarkable how frequently it is the patient who initiates the idea." Perhaps this state of affairs results from the layman being rather more susceptible to pseudo-scientific propaganda than the more sceptical professional mind.
My own experience of hydrotherapy is largely limited to the treatment of the rheumatic disorders at the Arthur Stanley Institute, London, and, more recently in an investigation into the importance of hydrotherapy in a general department.
Firstly, our own minds and the mind of the patient must be quite clear on what is to be gained from this method of treatment. The patient must realize that no magical properties exist in water, and that any improvement in his condition can only be brought about by his active co-operation, and by using such muscle power as he possesses to its best possible advantage. From the physician's point of view, an accurate diagnosis is essential, and the treatment of such vague conditions as fibrositis, neuritis and panniculitis can only bring hydrotherapy into disrepute. The beneficial results he hopes to gain will be achieved solely through the hydrodynamic and thermal qualities of water. One cannot entirely leave out the psychological value of pool therapy-to the patient who may be dispirited by his previous efforts it is something new and novel, and its ritual impressive. The fact that the patient is able to use weakened muscles which otherwise may still seem to him to be paralysed, and also that early ambulation is possible, enhances the patient's confidence, increases his morale and stimulates him to further efforts.
Exercises can be graded from water-assisted to water-resisted, depending on the methods employed. In addition, the buoyancy of the water enables a range of assisted movements to be obtained in any direction, which is especially helpful in early joint mobilization. This mechanical property of water also enables heavy patients to be handled with greater ease once they are in the pool, and makes possible limited weight-bearing ambulation in the early stages of rehabilitation. Increased weight-bearing may conversely be brought about by gradually decreasing the depth of the water in the walking lane.
Of all the possible benefits to be derived from hydrotherapy, early ambulation with limited weight-bearing and the consequent early re-establishment of co-ordinated patterns of movements seems to me to be the most important-this one facet of hydrotherapy is dfficult to duplicate by any other alternative method.
Hydrotherapy should be considered as a form of exercise therapy which is particularly suited to the treatment of weakened or partly paralysed muscles, but graduation to other and more vigorous forms of exercise which can be adapted to greater and maximal resistance should take place at the earliest opportunity. However, the re-education of individual muscles rather than of patterns of movements is probably more easily carried out on dry land than in the pool, owing to the difficulty of fixing and stabilizing joints in water.
The beneficial effect of heat in relaxing muscle spasm prior to exercise therapy is well accepted. The warm pool at 940 to 980 F. enables one to carry out re-educational procedures on relaxed muscles, and to obtain a maximal range of joint movement without, as Lowman (1957) puts it, the occurrence of "the pain-spasm-pain cycle". A temporary increase in peripheral blood supply occurs during the short period of immersion, but whether this is of any lasting value is a matter for speculation.
In considering the place of pool treatment in a general department the treatment of paralytic poliomyelitis immediately springs to mind, but these cases rarely appear in a general hospital within the first few months of their onset, when hydrotherapy would be most beneficial. In the later stages other forms of exercise therapy are probably of equal or more value.
There is, of course, no place for hydrotherapy in the management of the acute stage of rheumatoid arthritis; it is the chronic patient with polyarticular involvement, stiffness, and a limited range of joint movement who is most likely to be helped in the pool by means of walking exercises, muscle re-education and by increasing the range of movements of his stiffened joints. Fortunately, with the provision of modern drugs and the availability of intra-articular hydrocortisone, these more crippled cases of rheumatoid arthritis seem to be less prevalent in general hospitals than in former days. In osteoarthritis, it is the patient with hip involvement who is most likely to benefit from hydrotherapy. Much of the pain in the hip is secondary to capsular fibrosis and contraction, and in the warm medium of the pool it is possible to obtain adequate relaxation. which enables the physiotherapist to put the joint through an increased range of movement, and so stretch the capsule and at the same time exercise and strengthen the prime movers of the joint. I doubt whether the results so obtained are superior to those obtained with short-wave therapy and sling exercises. In post-operative orthopedic conditions, especially those involving the hip-joint or fractures of the lower limbs, hydrotherapy has its part to play by ensuring early walking re-education, preventing and reversing muscle atrophy, and avoiding osteoporosis due to prolonged disuse. Of the spastic neurological conditions, hemiplegics benefit from early ambulation and relaxation provided they are fit enough to undergo pool therapy, and cases of multiple sclerosis, in whom weakness is the predominant feature, may also benefit, provided their balance is reasonable and their sphincters controlled. Hydrotherapy in cases of cerebral palsy is of doubtful value. To judge the size of this problem in a general hospital, I have been looking through the records of the new patients who have been attending my department for the past few months, and only 5 % fall into the categories I have mentioned. In addition there are always a numbcr of more chronic patients who would also be suitable for hydrotherapy. Therapy in a well-equipped pool is expensive in money, time, space and in personnel, though admittedly a certain amount can be done in smaller tanks. Pool therapy can be most exhausting for both the patient and the hydrotherapist, and this factor also must be considered.
One must inevitably face the question as to what can be achieved with hydrotherapy that cannot be achieved in a department which is not equipped with a pool, for this is the case in most units of Physical Medicine in general hospitals. I have already stressed the benefits of early ambulation with limited weight-bearing, and perhaps one should also stress the treatment of the patient suffering from chronic poly-articular rheumatoid arthritis, but apart from these two categories, I doubt if hydrotherapy is superior to other and more readily available alternative methods of treatment. I feel it is fair to say that in a general hospital a pool is a desirable facility, though by no means an essential one. Finally I should like to add that unless all concerned with this method of treatment, including the patient, have a clear picture in mind of the aims of hydrotherapy, its abuses may well outweigh its uses.
Dr. T. G. Reah (Harrogate):
In June 1957 we held a meeting of the Section of Physical Medicine to discuss breathing exercises. In the discussion a clinician was firmly convinced and two other speakers were doubtful of their value. It was generally agreed that there was little or no change in the objective movements of the chest after a course of exercises, and although many patients are encouraged by them, we ultimately remained ignorant as to whether or not they are useful. In respiratory disorders it is difficult or impossible to obtain comparable series of patients for trials by different methods of treatment and in any case a double-blind trial of exercises is impossible.
In general medicine there are innumerable instances of the value of a particular treatment so that regardless of control series, double-blind trials and the statisticians we accept for instance the value of digitalis and mercurial diuretics in congestive heart failure. Also, the value of the newer preparations of insulin has been largely established by observations on individual patients and groups of patients. So it has been and still is with many of the individual forms of treatment given in Departments of Physical Medicine and we know how many electrotherapeutic measures have been abandoned as valueless and others retained while in hydrotherapy we have discarded aerated, foam and whirlpool baths.
A consideration of physiological, anatomical and mechanical principles will often suggest whether a form of treatment will help and thereafter continued observations of the patients will frequently decide for us if such a treatment is producing a quicker and better result than either no treatment at all or than some other measures would have produced. Empiricism or the practice of medicine founded on experience particularly when tempered by a critical outlook and an acute awareness of our basic obligations to patients is still worthy of a place in medicine.
It is with such an outlook that I approach the question of the value of hydrotherapy in the treatment for disorders of the locomotor system. Many patients who come to us are sent from other hospitals both teaching -and non-teaching, and with few exceptions are suffering from rheumatoidor osteo-arthritis. There is often the comment that they have had prolonged treatment at home and they are now being sent to us for the benefit of the other forms of treatment, mainly hydrotherapy, that we are able to give. After their first visit such patients are frequently sent again to us because of the improvement in their mobility that has been achieved. I realize that in addition to the various forms of therapy there is the advantage of the rest in hospital and the change in the patient's general environment.
If we accept the use of heat as a therapeutic measure-and which of us has not in our younger days, after strenuous exercise, relaxed stiff and aching limbs in a hot bath-we have to acknowledge that such measures as immersion baths, particularly when combined with under-water douches at a higher temperature than that of the bath, and the use of media such as mud and peat, are of value. It might be possible to treat a group of patients suffering from osteoarthritis of the knees or hips and compare and contrast the results with those obtained in other groups treated by simple analgesics or by electrotherapy.
The results could be difficult to assess if it were found that in one group of patients there had been a greater average loss of weight than in the others, because whatever else may be done weight reduction is essential in these usually overweight patients. With rheumatoid arthritis it would be, in my opinion, much more difficult to assess the results because of the natural or drug-induced variations in the activity of the disorder. Dr. Harris has told us of how in 1955 with Dr. Millard he made a comparative study of the treatment of the hands in rheumatoid arthritis. In three groups of subjects one group had no local treatment, and in the other two groups paraffin wax baths and packs were given. We know that they concluded paraffin wax baths are of little value in the treatment of rheumatoid arthritis. In this investigation they used the dipping and packing method instead of the original continuous immersion bath. Several years ago we used the dipping and packing method but quickly discarded it because our own observations suggested, and the experienced patients insisted, that it was not as effective as the original method. I should be grateful to know if Dr. Harris has pursued the investigation of the original technique as suggested in the paper as it would confirm or refute our clinical impressions. When we were able to install a Hubbard Tank and certainly without being able to control our observations we were quickly of the opinion that those patients treated in it progressed more rapidly than those treated by other methods. There was no reason why we, the physiotherapists, or the patients should have been susceptible to suggestion because for the physiotherapists it meant more work and many of the patients had first to be persuaded to try it. The results were so clinically impressive and so increasing were the demands upon the tank that we asked for a deep pool. After four years' experience with the deep pool we have now asked for another.
Deep pools are expensive to construct and it has been difficult to; obtain accurate estimates of the cost of our pool because it was built within the structure of an existing building and the main services were already easily available. Its construction and the provision of the filter plant and ventilation plant installations cost about £6,000. The estimated cost of a new department for physiotherapy and hydrotherapy which we are considering is £30,000 of which about half is for the proposed new deep pool with its heating and filtration plant and the necessary adjacent accommodation. We feel that the patients will derive as much value from one side of the building as from the other.
Last year the cost of maintenance of a deep pool was £700 but an adjustment of the heating apparatus has been made which it is estimated will reduce the annual cost to around £500.
In the pool patients are stripped so that all movements are continually under the observation of the physiotherapists and trick movements, for which most patients seem to have an almost infinite inherent capacity, while more easily performed in the pool than on slings are more readily detected and corrected.
The relief from pain and diminution of muscle spasm on immersion in warm water are also important in that the range of painless movements is increased and this is not reproducible in any form of dry treatment. The adjustment and manipulation of the patients, particularly those who are most incapacitated and those who are obese, is much easier in water and much less arduous for those treating the patients. If we are to compare the value of a form of hydrotherapy with any other form of treatment we must take account of the amount of skilled supervision required and we have found that two physiotherapists working in a pool can treat in the same time about the same number of patients as they supervise in other forms of treatment. Incidentally, we have also found that a partnership of two physiotherapists working together in the pool is much more efficient and satisfactory than one working alone.
While individual muscles or groups of muscles may be re-educated by other means, co-ordinated movements to produce a natural movement such as arising from a chair are much more satisfactorily taught in water than on dry land. Such training may, in our experience, be relatively easily taught in water, difficult to teach on dry land and impossible to teach in the slings. Walking exercises without the use, or rather, the encumbrance, of crutches, are possible in water; and in the treatment of some patients suffering from the effects of poliomyelitis, we have found that walking exercises in water may be performed with the help of spinal and other supports which would otherwise have been impossible. Also, once accustomed to the pool, patients appreciate its value and although we have patients returning regularly and asking for further courses of treatment in the deep pool, we have not yet had one coming back and asking again to go on the slings.
For example one patient, a woman of 42, was first seen by me eight months ago. When 2 years old she had poliomyelitis affecting the lower limbs and she is later said to have walked with calipers, but at the age of 14 years she deteriorated and from her 18th year she had been almost completely helpless. She was in a spinal chair unable to move her head or to sit up, with a complete flaccid paralysis of the lower limbs, and only limited movements of both upper limbs were possible. Both the patient and the physiotherapist were enthusiastic to see what could be done in the deep pool, spurred on, I think, by my deliberately unconcealed scepticism. After a few preliminary immersions she was fitted with a polythene jacket and a head piece and began with much assistance to walk in the water. Then in water to axillary level she dispensed with the head-piece and recently she has been for a car ride sitting up with the head supported only by a pillow and able for the first time for over twenty years to look around her.
Another patient, a woman aged 49, was found eight years ago to have bilateral protrusio acetabuli with osteoarthritis of the hips and in the following five years her pain and incapacity increased although she was having regular treatment. Three years ago she began to have treatment in the deep pool and since, with four weeks' treatment each year, she has not further deteriorated.
Dr. Harris, in reply to Dr. Reah's question about paraffin wax baths, said that he and Dr.
Millard studied only wax packs, and not baths. Continuous immersion in wax was the technique used when wax was first introduced, but for convenience most hospitals had replaced this by dipping and packing. This was the particular technique they had investigated; but continuous baths might be more effective. They themselves used continuous immersion baths as a routine for feet, but in practice continuous wax baths for the hands were uncomfortable as they usually necessitated patients sitting in awkward positions for thirty minutes.
